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DETAILED ACTION 

1 . This action is responsive to the following communications: the Application filed on 
October 29, 2003 and the Information Disclosure Statement filed on December 13, 2004. 

2. Claims 1 - 19 are pending in this case. Claims 1 , 15, 18, and 19 are independent 
claims. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication In this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1-6, 10-12 and 15 - 19, are rejected under 35 U.S.C. 102(b) as 
being anticipated by Mi et al. U.S. Patent No. 5,608,679. 

Regarding independent claim 1, Fig. 7 of Mi et al. discloses a multi-phase 
method of programming an array of non-volatile memory cells (Fig. 2 [20]), said method 
comprising: applying to a first set of NVM cells first phase programming pulses (Fig. 7 
[One program pulse]; and Col. 9 lines 36 - 39), and upon one or more NVM cells of the 
first set of cells reaching or exceeding a first intermediate threshold voltage level (Fig. 7 
[Vt >= secondary target Tes']; and Col. 9 lines 53 - 56), applying to a terminal of one or 
more cells in the first set of cells second phase programming pulses (Fig. 7 [pulse v\^idth 
= P3 One program pulse]; and Col. 9 lines 57 - 61 ) adapted to induce relatively greater 
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threshold voltage changes in cells having less stored charge than in cells having 
relatively more stored charge (Col. 9 lines 64 - 67). 

Regarding dependent claim 2, Mi et al. discloses wherein applying first phase 
programming pulses (Fig. 7 [One program Pulse]) to one or more NVM cells of the first 
set of cells of one or more NVM cells of the first comprises applying to a terminal set of 
NVM cells incrementally increasing programming pulses in concert with pulses of 
substantially fixed voltage applied to gates of the one or more NVM cells (Col. 9 lines 1 
- 12, and Col. 9 lines 43 - 52); and wherein applying second phase programming 
pulses (Fig. 7 [Pulse width=3 One program pulse]), comprises applying to a terminal of 
the one or more cells (Col. 9 lines 58 60) programming pulses of substantially fixed 
voltage in concert with gate pulse of incrementally increasing voltage (Col. 9 lines 64 - 
67). 

Regarding dependent claim 3, Mi et al. discloses wherein applying to a 
terminals of the one or more cells of the first set second phase programming pulses of 
substantially fixed voltage in concert with gate pulse of incrementally increasing voltage 
is repeated until one or more of the cells of the first set reaches a first target threshold 
voltage level (See Fig. 7 for repeating steps until cells memory has reached the target 
level). 

Regarding dependent claim 4, Mi et al. discloses wherein the second phase 
programming pulses of substantially fixed voltage (Fig. 7 Pulse width = P3 One program 
pulse]) are at a voltage corresponding to the voltage of the programming pulse which 
first succeeded in raising the threshold voltage (Fig. 7 [Vt]) of one or more cells of said 
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first set to or beyond the first intermediate threshold voltage (Fig 7 [Vt >= secondary 
target 'yes']). 

Regarding dependent claim 5, Mi et al. discloses wherein the initial value of the 
second phase gate pulses are at a voltage (Fig. 7 Pulse width = P3 One program 
pulse]) corresponding to the gate voltage of the programming pulse which first 
succeeded in raising the threshold voltage (Fig. 7 [Vt]) of one or more cells of said first 
set to or beyond the first intermediate threshold voltage (Fig 7 [Vt >= secondary target 
Ves']). 

Regarding dependent claim 6, Mi et al. discloses wherein the NVM cell is a 
multi-level cell (Fig. 7 disclosing multilevel programming for memory cells) 

Regarding dependent claim 10, Mi et al. discloses wherein first phase 
programming (Fig. 7 [One program Pulse]) comprises applying to a terminal of one or 
more NVM cells of a first set of NVM cells (Col. 9 lines 36 - 42) incrementally increasing 
programming pulses in concert with pulses of substantially fixed voltage applied to a 
gate of the one or more NVM cells (Col. 9 lines 43 - 52), and wherein applying second 
phase programming pulses (Fig. 7 [Pulse width = P3 One program pulse]) to one or 
more cells in the first set comprises applying to a terminal (Col. 9 lines 57 - 60) of the 
one or more cells programming pulses of incrementally increasing voltage in concert 
with gates pulses of a relatively reduced and substantially fixed voltage (Col. 9 lines 61 
-67). 

Regarding dependent claim 11, Mi et al. discloses wherein applying to a 
terminal of one or more cells of a first set programming pulses of incrementally 
increasing voltage is repeated until all of the one or more cells of said first set reaches a 
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first target threshold voltage (See Fig. 7 for repeating steps until memory cells have 
charged reached the target level). 

Regarding dependent claim 12, Mi et al. discloses wherein the NVM cell is a 
multi-level cell (Fig. 7 disclosing multilevel programming for memory cells). 

Regarding independent claim 15, Fig. 4 of Mi et al. discloses a System for 
programming an array of non-volatile memory ("NVM") cells, said system comprising; a 
controller (Fig. 4 [Controller] adapted to cause a charge circuit (Fig. 7) to produce first 
phase programming (Fig. 7 [One Program pulse]) and to determine when one or more 
NVM cell of a first set of cells receiving the first phase programming pulses (Col. 9 lines 
37 - 42) reaches or exceeds a first intermediate voltage (Fig. 7 [Vt >= secondary target 
'Yes']; and Col. 9 lines 53 - 56), and to then cause said charge pump circuit to apply to 
a terminal the one or more cells in the first set second phase programming pulses (Fig. 
7 [pulse width = P3 One program pulse]; and Col. 9 lines 57 - 61 ) adapted to induce 
relatively greater threshold voltage changes in cells having less stored charge than in 
cells having relatively more stored charge (Col. 9 lines 64 - 67). 

Regarding dependent claim 16, Mi et al. discloses wherein said controller (Fig. 
4 [Controller]) is adapted to cause said charge pump circuit (Fig. 7) to initially apply to a 
terminal of one more NVM cells of the first set of NVM cells first phase programming 
pulses having incrementally increasing voltage levels in concert with pulses of 
substantially fixed voltage applied to a gate of the one or more NVM cells (Col. 9 lines 1 
- 12, and Col. 9 lines 43 - 52), and once the threshold voltage of a one or more cells 
reaches or exceeds an intermediate threshold voltage level (Fig. 7 [Vt >= secondary 
target 'Yes']; and Col. 9 lines 53 - 56), said controller (Fig. 4 [Controller]) adapted to 
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cause said charge pump circuit (Fig. 7) to apply to a terminal of one or more cells 
second phase programming pulses (Fig. 7 [Pulse width = P3 One program pulse]) of 
substantially fixed voltage in concert with gate pulses of incrementally increasing 
voltage (Fig. 7). 

Regarding dependent claim 17, Mi et al. discloses wherein said controller (Fig. 
4 [Controller]) is adapted to cause said charge pump circuit (Fig. 7) to initially apply to a 
terminal of one or more NVM cells of the first set of NVM cells first phase programming 
pulses of incrementally increasing voltage in concert with pulses of substantially fixed 
voltage applied to a gate of the one or more NVM cells (Col. 9 lines 1-12, and Col. 9 
- lines 43 - 52), and once the threshold voltage of one or more cells reaches or exceeds 
an intermediate threshold voltage level (Fig. 7 [Vt >= secondary target 'Yes']; and Col. 9 
lines 53 - 56) said controller (Fig. 4 [Controller]) adapted to cause said charge pump 
circuit (Fig. 7) to apply to a terminal of one or more cells second phase programming 
pulses (Fig. 7 [Pulse width = P3 One program pulse]) of incrementally increasing 
voltage (Fig. 7) in concert with gate pulses (Fig. 4) of substantially fixed and reduced 
voltage (Fig. 7 [Vt>= Target]). 

Regarding Independent claim 18, Fig. 7 of Ml et al. discloses a multi-phase 
method of programming an array of non-volatile memory cells (Fig. 1 [16]), said method 
comprising: applying to a first set of NVM celli first phase programming pulses (Fig. 7 
[One program pulse]; and Col. 9 lines 36 - 39); and upon one or more NVM cells of the 
first set of cells reaching or exceeding a first intermediate threshold voltage level (Fig. 7 
[Vt >= secondary target 'Yes']; and Col. 9 lines 53 - 56), applying to a terminal of one or 
more cells in the first set of cells second phase programming pulses (Fig. 7 [pulse width 
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- P3 One program pulse]; and Col. 9 lines 57 - 61 ) adapted to induce deterministically 
lower programming rate for all cells in first set (Fig. 7 [Vt>= Target]). 

Regarding independent claim 19, Fig. 4 of Mi et al. discloses a System for 
programming (Fig. 7) an array of non-volatile memory (Fig. 7 [16]) cells, said system 
comprising: a controller (Fig. 4 [controller]) adapted to cause a charge circuit (Fig. 7) to 
produce first phase programming pulses (Fig. 7 [One program pulse]) and to determine 
when one or more NVIVI cell of a first set of cells receiving the first phase programming 
pulses (Col. 9 lines 37 - 42) reaches or exceeds a first intermediate voltage (Fig. 7 [Vt 
>= secondary target 'Yes']; and Col. 9 lines 53 - 56), and to then cause said charge 
circuit to apply to a terminal of the one or more cells in the first set second phase 
programming pulses (Fig. 7 [pulse width = P3 One program pulse]; and Col. 9 lines 57 - 
61 ) adapted to induce a deterministically reduced programming rate (Fig. 7 [Vt>= 
Target]). 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over Mi et 
al. U.S. Patent No. 5,608,679 in view of Applicant Admitted Prior Art (AAPA). 
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Mi et al. as applied to claim 1 above, fails to disclose the NVM cell is selected 
from the group consisting of Nitride Read Only Memory ("NROM"), multi-level cell 
(MLC), dual charge trapping region NROM, and dual charge trapping region MLC 
NROM. 

Fig. 2B and on page 1 , under Background, AAPA discloses non-volatile memory 
is selected from a group consisting of Nitride Read Only Memory (AAPA, page 1, lines 
13-15). 

Mi et al. and AAPA are common subject matter for nonvolatile memory device. 
Therefore, it would have been obvious to one having ordinary skill in the art at the time 
the invention was made to fabricate the nonvolatile memory of Mi et al. by Nitride Read 
Only Memory taught by AAPA, since Nitride Read Only Memory is a well known and 
conventional device for nonvolatile memory as has indicated by AAPA, therefore 
selected a known memory material on the basis of its suitability for in intended of use as 
a matter of obvious material of interests. 



Allowable Subject Matter 

5. Claims 7-9, 13 are objected to as being dependent upon a rejected base claim, 
but would be allowable if rewritten in independent form including all of the limitations of 
the base claim and any intervening claims. 

With respect to claims 7 and 13, in addition to other elements in each 
respective claim, the prior art fails to teach or suggests "applying to a terminal of one or 
more NVM cells of a second set of NVM cells to be programmed to a second target 
threshold voltage". 
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Prior art 

6. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Jeong Patent No. US 6,353,555 B1 Date of Patent: Mar. 5, 2002 

Chen Patent No. US 6,456,528 B1 Date of Patent: Sep. 24, 2002 

Contact Information 

7. Any inquiry concerning this communication from the examiner should be directed 
to Dang Nguyen, who can be reached by telephone at (571) 272-1955. Normal contact 
times are M-F, 8:00 AM - 4:30 PM. 

Upon an unsuccessful attempt to contact the examiner, the examiner's 
supervisor, Richard Elms, may be reached at (571 ) 272-1 869. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist, whose telephone number is (703) 
305-3900. The faxed phone number for organization where this application or 
proceeding is assigned is (703) 872-9306. 

Information regarding the Status of an application may be obtained from the 
patent Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
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Center (EBC) at 866-217-9197 (toll-free) or EBC@uspto.gov. 



Dang Nguyen 2/28/2005 
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